In a previous report (Young, 1979) it was shown that dimethyl 3,3'-dithiobispropionimidate inhibited p[NHlppG-stimulated adenylate cyclase of the washed 600g sediment of bovine corpus-luteum homogenate in a dose-dependent manner at concentrations above 0.02m~. This initial series of experiments did not show any statistically signscant effect of dimethyl 3,3'-dithiobispropionimidate concentrations below 0.02 m~ on the activity of the particulate enzyme, although some individual experiments indicated a slight enhancement of activity by 0.0 1 mwdimethyl 3,3'-dithiobispropionimidate. The accumulation of more data has revealed a small, but statistically significant, enhancement of the particulate enzyme activity by dimethyl 3,3'-dithiobispropionimidate at concentrations around 0.0 1 mM, and we now report the biphasic effect of dimethyl 3,3'-dithiobispropionimidate on p[NHlppG-stimulated adenylate cyclase activity.
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The washed 600g sediment of bovine corpus-luteum homogenate was prepared as described previously (Young & Stansfield, 1977) . The adenylate cyclase of the 600g sediment was activated by incubation with 0.1 m~-p{NH]ppG in 4 0 m~-Tris/HCl (pH7.5)/6rnM-MgSO4 at 37OC and for the times indicated in the Figures, followed by washing twice with p[NHJppG-free buffer at 4OC. Portions of the washed p[NH]ppG-activated 600g sediment and of the native nontreated 600g sediment were resuspended in 40 m~-Tficine/ NaOH buffer, pH 7.5, containing various concentrations of dimethyl 3,3'-dithiobispropionirnidate (see Figure legends) . Cross-linking was carried out at 4OC for 18h, followed by washing the sediment twice with buffer (40 mM-Tricine/NaOH, pH 7.5, followed by 40m~-Tris/HCI, pH 7.5). The sediments were resuspended in 40 mM-Tris/HCl buffer, pH 7.5, containing 6mwMgS0, and, where indicated, Lubrol 12A9 (lOg/litre). All tissueextract concentrations were eqiuvalent to 75 mg wet wt. of corpus luteum/ml.
Adenylate cyclase was assayed as described previously (Young & Stansfield, 1977 , 1978a . The assay incubation (1 ml) contained 40m~-Tris/HCI, pH 7.5, ~~M -M~S O , , 1 mM-ATP, 6.7mlul-catTeine and 5 0 0~1 of enzyme preparation. Incubation was at 37OC for l0min. The cyclic AMP produced was measured by competitive protein binding (Young & Stansfield, 1977) . Assays were performed in duplicate and the mean and range of duplicate values are shown. Fig. 1 demonstrates that there is a biphasic response of p[NHlppG-activated cyclase with respect to dimethyl 3,3'-dithiobispropionimidate concentration. Concentrations around 5 p~ enhanced the activity of the p"H1ppG-treated enzyme, whereas higher concentrations (>0.05 mM) inhibited the enzyme. A paired t-test on the normalized data obtained in 12 separate experiments showed that 0.01 mM-dimethyl 3,3'-dithiobispropionimidate causes a significant increase in the activity of 587th MEETING, DUNDEE dispersion of native untreated 600g sediment can result in increased adenylate cyclase activity (Young & Stansfield, 1978a) ; (ii) pretreatment with p[NHlppG increases the absolute, but not the percentage, yield of detergentdispersed activity (Young & StansBeld, 19780) ; and (iii) treatment of p[NHlppGactivated 600g sediment with dimethyl 3,3'dithiobispropionimidate increases both the absolute and the percentage yields of detergentdispersed activity (Young, 1979) . Fig. 2 also shows that dimethyl 3,3'dithiobispropionimidate is without effect on the solubilization of basal enzyme activity.
We have suggested that the high activity state of the enzyme consists of a complex (AC) between an activatory unit (A, the guanyl nucleotide-binding protein) and a catalytic unit (C), that an equilibrium exists such that A + C = AC (Young & Stansfield, 1978c) and that p[NHIppG promotes the formation of complex AC, which can then be stabilized to detergent dispersion by cross-linking with dimethyl 3,3'-dithiobispropionimidate (Young, 1979) . The present study indicates an additional consequence of cross-linking with dimethyl 3,3'-dithiobispropionimidate at low concentrations (approx. 0.01 mM), namely the displacement of the equilibrium in favour of complex AC by preventing the dissociation of the complex. The formation of a large number of cross-links when higher concentrations of dimethyl 3.3'dithiobispropionimidate are used could possibly inhibit adenylate cyclase by imposing too great a constraint on the system. It has previously been demonstrated that the transport of a -aminoisobutyrate into the trypanosomatid flagellate Crithidia farciculata has properties consistent with the operation of a proton-symport system (Midgley, 1978) . It was suggested that this system was driven by a transmembrane proton electrochemical gradient (A&+) generated by a proton-translocating ATPase situated in the plasma membrane. We have now measured the magnitude of the membrane potential component (Aw) of this gradient and studied its inhibitor sensitivity.
Washed cell suspensions of C. fasciculata grown in the medium of Bonk & Steinert (1956) at 2SoC, were prepared in the phosphate-buffered medium (PH 7.4) previously used (Midgley, 1978) . The Ay component of the AjiH+ was measured by following the uptake of ~'Hlmethyltriphenylphosphonium ion (TPMP+) employing a rapid-filtration technique to separate the cells from the incubation medium. When the organism was incubated at 25OC with sufficient antimycin A to inhibit respiration, corresponding to the anaerobic conditions previously employed, the uptake of TPMP+ reached a plateau after approximately 2 h. In the presence of glucose ( 3 0 m~) the same plateau value was reached within 20min. Using a value for the intracellular water of 1.8mg/mg dry wt. of organism, and assuming the TPMP+ was distributed uniformly throughout the cell interior, the application of the Nernst equation gave values for Ay falling in the range 98-132mV (negative inside) with different batches of the organism. For a given batch of the organism the A y value was independent of the TPMP+ concentration over the range InhtlpM. Uptake was inhibited at 4OC or if the permeability barrier was disrupted with Triton X-100, cetyltrimethylammonium bromide or nystatin. Extraction of the intracellular material and subsequent chromatography demonstrated that >95% of the accumulated material had the same mobility as authentic TPMP+. Attempts to detect an a-aminoisobutyrate-induced depolarization as described for sugar transport in Chioreliu vulgaris (Komor & Tanner, 1976) have been negative.
The sensititivy of TPMP+ uptake, in the presence of glucose and antimycin A, to the compounds previously shown to inhibit a-aminoisobutyrate transport was investigated. Thus, under conditions where mitochondrial ATP generation was inhibited, TPMP+ uptake was sensitive to uncouplers such as carbonylcyanide m-chlorophenylhydrazone, 2,4-dinitrophenol and carbonylcyanide p-tritluoromethoxyphenylhydrazone, and also to presumed ATPase inhibitors such as NaN,, NN'-di-isopropylcarbodi-imide, chlorhexidine and HgCI,, at similar concentrations to those inhibiting a-aminoisobutyrate transport. Diphenylphosphoryl azide, a lipophilic ATPase inhibitor, was not used in the previous study of a-aminoisobutyrate transport, but has now been shown to inhibit both a-aminoisobutyrate transport and TPMP+ uptake at similar concentrations. The uptake of TPMP+ was also inhibited by the lipophilic cation dibenzyldimethylammonium. a-Aminoisobutyrate transport was rather more sensitive to inhibition by 2-deoxyglucose, 4-chloro-7-nitrobenzofuran chloride and NN'-dicyclohexylcarbodi-imide than was TPMP+ uptake. When the organism was allowed to accumulate TPMP+ and inhibitors were subsequently added the majority of these caused a release of the accumulated material e.g. carbonylcyanide m-chlorophenylhydrazone caused >95% efRux within 5min of addition. The notable exception in promoting TPMP+ efflux was dicyclohexylcarbodi-hide.
The relationship between the accumulation ratio for aaminoisobutyrate uptake and the magnitude of the Ay has been investigated at a number of different pH values in the range 4.5-7.4. With some batches of C. fasciculata the Ay observed was sufllciently large to account for the observed a-aminoisobutyrate accumulation ratio (assuming co-transport with a single proton) but with other batches the A y was too low by approximately 30-60mV, depending on the external pH.
Under anaerobic conditions in the presence of glucose, TPMP+ uptake by Leptomonas seymouri ATCC 30250, Leptomonas collosoma, Blastocrithidia rej, Herpetomonas muscarum muscarum and Herpetomonas muscarum LUMP 969 has been observed. In the case of L. seymouri, further investigations showed that at pH7.4 the A y observed was sufficient to support the a-aminoisobutyrate concentration ratios measured.
Attempts to measure a ApH component of the A& in C. farciculata by following the distribution of weak acids such as dimethyloxazolidinedione and acetylsalicylate using flow dialysis or double isotope methods, using silicone oil centrifugation or membrane filtration, have so far been unsuccessful.
